Introduction
The interest in 'international' or 'global' unit trusts was recently accentuated during March to June 1996 when the assets of international unit trusts grew 46.7% from R46l.8 million to R677.4 million. Although these unit trusts are labelled 'international', local legislation currently permits only I 0% of the funds to be held off-shore via an asset swap. Hence they are not able to share fully in the benefits of International Diversification and consequently attempt to make up the balance (90%) from local investment. In most instances it is apparent that the local investment that make up this 90% typically consist of rand hedge shares, that is, shares of companies that operate off-shore or earn revenue off-shore.
Our major aim here is to suggest a quantitative approach to constructing 'international funds' from local shares which to some extent mimic international diversification. We do this by using a model to decompose the risk of 'local' shares into both international and local components. In this way we can identify 'local' shares which are linked to the performance of foreign/international markets. Our next step is to form portfolios of these shares based on the strength of these foreign associations which, it is hoped, will mimic some of the benefits of International Diversification. Although there may be several quantitative approaches we prefer to develop a model which remains within the 'risk-return' framework in which most of Capital Market Theory has evolved. We thus use a model which is an extension of the Market Model (see Bradfield, 1990; and Bradfield, 1993) .
The well-known market model, in essence, makes a simple statement concerning the relationship between the returns on a given security and the returns on some market index. The coefficients of the model are of considerable importance to financial analysts and researchers alike. Estimation of the coefficients of the market model requires, inter alia, a series of returns of the given security, and a series of returns on some market index. Usually the market index is constructed from some aggregate of value-weighted securities of the local stock market in question. It is well known that indices constructed in this manner embody movements caused by factors which influence the market as a whole, for example local rates, inflation and the business cycle. It is also likely, however, that movements of overseas markets may have an im-pact on local markets. Consider for example the events of October 1987 (and to a lesser extent October 1989) when the prices of shares listed on the New York Stock Exchange (NYSE) fell dramatically. Prices on all stock exc~anges world-wide including Belgium, Frankfurt, London, Pans, Tokyo, Hong Kong, Sydney and the JSE fell in unison. The crash illustrated that events occurring on international markets such as the NYSE can affect stock markets world-wide.
In order to investigate the relationship between international stock markets, the correlation between the NYSE, the London Stock Exchange (LSE), the Tokyo Stock Exchange (TSE) and the JSE was estimated using monthly data from January 1990 to July 1996. The indices used to repr~sent these markets were the Standard and Poor's 500, the Fmancial Times 100, the Nikkei-Dow and the JSE-Actuaries Overall Index respectively. In addition the correlation between all these markets and a 'world market' was estimated. The Morgan Stanley World Index was used as a proxy for the 'world market'. Table I shows the correlation coefficients between the rand returns on these indices. Table 1 reveals that in all cases the correlation are positive and significant at the 5% level of significance, confirmi_ng that significant relationships between stock markets do exist. The overseas market that has the highest correlation with the JSE is the LSE with a correlation coefficient of 0.336. The highest correlation of 0. 736 in Table I is between the Japanese and World market index. Lessard (1974) conducted a study on the world-wide influences on stock returns. His study included 16 major stock exchanges and a constructed 'world index'. The study examined the international diversification benefits from the viewpoint of the investor with dollars to invest. Lessard (1974) showed 1.000 that, on average, 22% of the variation in the market indices could be explained by the 'world index'. Errunza & Losq ( 1985) by contrast, have focussed on the debate on whether international markets can be thought of as being either segmented or a perfectly integrated single market. Errunza & Losq (l 985) conducted a study incorporating the US market as well as nine lesser developed countriesi (LOCs). On the basis of their results they find tentative support for a mild segmentation hypothesis. This hypothesis assumes that the world's various capital markets do not behave as if they were a perfectly integrated efficient single market, and that this behaviour is caused by the fact that many non-USA countries restrict free access to capital markets. Various other aspects of the international segmentation-integration issue have been investigated by Solnik (1974) , Black (1974) , Adler & Dumas (1975) , Grauer et al. (1976) , Glenn (1976) , Stehle (1977) , Stapleton & Sabrahmanyam (1977) and Stulz (l98la; l98lb) .
Most of the above researchers however have focussed on various aspects of asset pricing under conditions of market equilibrium. In this article a more modest objective is pursued, here the focus is concerned primarily with estimating more detailed risk diagnostics for individual securities to identify securities with significant international risk components. In the first section of this article a 'multi-market' model is discussed to estimate a more detailed breakdown of risk than that of the traditional market model. In the second section an empirical study is presented which demonstrates how the model can be used to estimate the risk components across all shares listed on the JSE. In the final section a portfolio construction technique based on the selection of shares with foreign risks is presented and empirically tested on the JSE.
Theoretical discussion
The notion of risk was originally dealt with in two main conceptual frameworks, the state-preference framework developed by Arrow ( 195 l) and later Debreu ( 1959) , and the mean-variance framework developed by Markowitz (1952) . The state-preference framework approach assumes that objects of choice yield payoffs offered in different states of nature. While this framework is useful for investigating theoretical issues, it lacks empirical content due to the difficulty in quantifying all the payoffs offered in different states of nature. The pioneering work of Markowitz ( 1952; on portfolio selection in the mean-variance framework however, is the framework that subsequently captured the interest of researchers in the field of financial economics and paved the way for the development of Capital Market Theory in the mean-variance framework. It is within this framework that the variance of a series of returns has been well-entrenched in literature as a measure of total risk. One of the advantages of the model proposed below therefore is that it addresses the notion of risk in the mean-variance framework within which the bulk of Capital Market Theory has evolved.
The model is essentially similar to the model used by Errunza & Losq ( 1985) to investigate the notion of segmentation/integration of world markets and is also similar in spirit to the model used by Lessard (1973; , Solnik (1974) , 89 Stehle (1977), Bradfield (l 990) and Bradfield (1993) who also investigated the risk across world markets.
The model outlined below does not require any assumption about its process generating returns (see Stehle, 1977) . This model, in essence, relates the return of a security listed on some local market to the return on a local market index, plus the return on a world market index. To obtain tractable expressions for the risk components, that is, local market risk, world market risk and unique risk, the vector of local and world market returns are orthogonalized. This amounts to removing the effect of the world index from the returns of the local index. This can be simply achieved by regressing the returns of the local index on the returns of the world index, and using the resultant residuals to represent the local index with the effects of the world index removed.
The model, henceforth referred to as the multi-market model, can be written as Thus the above expression can be interpreted as: total risk = local market risk only+ world market risk+ unique (diversifiable) risk.
It is clear that model ( l) can easily be extended to include a more comprehensive explanation of an individual shares total risk by including several other specific overseas market indices in the model as well. To obtain tractable expressions for these risk components however, it follows that all independent variables would have to be orthogonal to each other (as was the case for the above model). For the sake of brevity these possible extensions will not be formulated here but will be considered further in the ensuing empirical section.
Components of risk: an empirical demonstration
Copeland & Weston ( I 980) state that the market model is not supported by any theory but only assumes that th~ slope ~nd intercept terms are constant over the time penod dunng which the model is fit to available data. Since the proposed model is similar in spirit to the market model, the focus of the empirical analysis therefore is concerned more with demonstrating the use of the extended model rather than on testing it.
The data used in the empirical demonstration consisted of the monthly 2 return series of all securities on the JSE with a five-year price history as well as the }SE-Actuaries Overall Index (representing the local market index) and the Morgan Stanley World Index (representing the world market index). The period of study ranged from January 1990 to July 1996.
The multi-market model (I) was estimated using the return data of each of the securities over the period January 1990 to December 1994. 1 Instead of focussing on the coefficients of the model we focus on the decomposition of total risk into the various components of risk so that the influence of the world market on the risk of local stocks can more easily be examined. Table 2 gives a detailed breakdown of the risk components expressed as a percentage of total risk for all the shares on the JSE which exhibited significant foreign betas over the period January 1990 to December 1994. The shares in Table 2 are ranked according to the percentages of each shares world market risk (relative to total risk).
The risk components derived from Model ( l) contain useful information on the risk characteristics of individual securities and as such Table 2 reveals several interesting features.
In particular, after searching across the population of shares on the JSE only 36 securities on the JSE had significant world betas. Furthermore the percentage of world market risk was found to be greater than I 0% for eight of these 36 shares, with Fedsure having the largest component, making up 15.2% of total risk. The average world risk component was 8.1 %.
It can thus be concluded that: the proposed multi-market model is useful, as it provides a way of identifying the proportion of a local shares total risk that is attributable to movements in world markets. We argue that these results may be of particular interest to investors who are restricted by law from fully reaping the benefits of international diversification. Clearly identifying securities with large components of international market risk could be a useful aid for portfolio design. In the final section of this article a portfolio construction technique based on the resulting estimates from running this model is presented and empirically examined and contrasted to some relevant benchmarks.
In the next section we briefly discuss a more sophisticated version of the proposed multi-market model which allows for the consideration of the impact of individual foreign markets on local securities as well.
Extensions for other major markets
In this section the model is extended to allow for the impact of other specific overseas markets ( over and above the impact S.Afr.J .Bus. Manage.1997 28(3) Similarly from models (4) and (5) The regressions (3), (4) and (5) were run on all securities on DELTA 0.6 9.0 13.5 76.9 the JSE with a five-year _price history. The resulting beta coef-ELLER I NE 0.2 9.0 3.6 87.2 ficients are shown in the appendix (Table A3 and In this section we consider the construction of portfolios Var(R 11 ) whose constituents consist of those shares identified as c Percentage of risk computed using: p 1 ux:-wo-uK 2 Var(Rm,ux:.wo-UK) • having significant links with overseas markets. The rationale Hl0Nar(R 11 ) behind such a consideration is that such a fund would, to fying shares with significant foreign risk components. In this some extent, mimic the benefits of international diversification (from which South African investors are restricted by section we examine/assess a portfolio construction technique regulation). In the preceding section we focussed on identibased on the previous analysis. Portfolios are fonned based In order to 'set the scene' (for comparison purposes later) we consider the graphical performance of the two longest standing international funds and contrast them to two benchmark indices. Figure I depicts the price time series of Standard International Unit Trust, Absa International Unit Trust, the Morgan Stanley World Index in rands and the JSE Actuaries All Share Index. The Morgan Stanley World Index clearly outperforms both the JSE Index and the two international funds. Since these funds can only hold a maximum of I 0% of their assets off-shore, they are composed mainly of shares listed on the JSE. Their performance is therefore more in line with the JSE Index than the MS World Index. It is interesting to note the improved performance of these two funds in early 1996 when the rand fell dramatically. This can be explained by the investment strategy of these funds. It is evident that their constituent holdings comprise a significant weighting of rand-hedge shares on the JSE.
There are two considerations or objectives of international funds: I. hedging against currency risk; and 2. diversifying into international market action Examining both the holdings and the performance of these unit trusts it is evident that although the funds are heavily weighted with rand-hedge shares, they do not appear to have a significant component for capturing 'International Diversification'.
Our aim here is to suggest a more quantitative approach to selecting shares which it is hoped will mimic, to some extent, the benefits of international diversification. Our portfolio construction technique involves running the regressions presented in the previous section (Model I) and identifying shares with significant positive foreign betas. Portfolios are then formed from these shares. The weighting of each share in the portfolio was determined by dividing the shares' foreign beta by the sum of the foreign betas of all the selected shares: where W; = the weight of share I ~; =the share's foreign beta i::~, = the sum of the foreign betas of all the selected shares.
In this way, shares with high foreign betas were more heavily weighted in the portfolio. Model (I) was run over the period January 1990 to December 1994 and a portfolio was formed using the above construction technique. The performance of this portfolio (henceforth referred to as our 'Global' portfolio) was then tested in the 'unseen' period January 1995 to December 1995. The model was then run again over the period January 1991 to December 1995 and a new portfolio was formed. The performance of this portfolio was then examined over the 'unseen' period January 1996 to July 1996. For the sake of simplicity dividends and transaction costs were ignored. Figure 2 depicts the time series of prices for this portfolio over the test period, January 1995 to July 1996. For comparative purposes the time series of prices for the Morgan Stanley World Index (in rands) and the JSE Actuaries All Share Index are also presented. It is clear that our constructed Global portfolio manages to substantially outperform the JSE Index. It must be kept in mind that all the constituent shares of our 'Global' portfolio are from the JSE. The performance of our portfolio outside the estimation period is more similar to that of the MS World Index than that of the JSE Index. Figure 3 depicts the prices of the two unit trusts and our 'Global' portfolio. Over the test period our 'Global' portfolio clearly outperforms these two unit trusts. Note that in early 1996 the performance of th~ two unit trusts improves considerably due to the decline in the rand. Our 'Global' portfolio does not improve over this period.~ At this point it is worth noting that our suggested 'Global portfolio' would obviously be combined with the maximum allowable funds invested off. shore. This off-shore component would clearly have enhanced the performance of the combined portfolio over the above-mentioned period. The performance of the unit trusts, indices and our 'Global' portfolio are summarized quantitatively in Table 6 and Figure  4 . Table 6 and Figure 4 present summary statistics for our 'Global' portfolio, the two unit trusts and the indices for the period January 1995 to July 1996. The first column is the return over the period. The second column is the standard deviation of the monthly returns over the period and represents the risk of the portfolios. The final column gives a simple risk-adjusted performance measure, the ratio of the return and standard deviation. Clearly our 'Global' portfolio not only has a higher return than the two unit trusts and the JSE Index but also better risk adjusted performance. Although our portfolio underperformed the Morgan Stanley World Index its performance was closer than both the JSE Index and the unit trusts. The risk adjusted performance measure of Absa International fund is fairly close to that of our Global fund. This is, however, largely attributable to the low risk or standard deviation.
Individual country portfolios
One may also wish to consider portfolios that mimic specific international markets. We therefore ran versions of Model (I) where we replace the Morgan Stanley World Index with the SP500 (NYSE), FT-I 00 (LSE) and NIKKEi (TSE) to obtain a US Fund, a UK Fund and a Japanese Fund. As with the 'Global' portfolio the funds consist of all shares with significant foreign betas. The weighting of the shares in the funds is again based on the magnitude of their foreign betas. Figure  5 depicts the performance of these Country Funds over the per!od January 1995 to July 1996.
It is interesting to note that in the second quarter of 1996 while the US and UK Funds are declining the Japanese Fund performs well. This again highlights the benefits of international diversification. A combined fund was created by selecting all shares with significant foreign betas in the US, UK and Japanese models. If a specific share had a significant foreign beta in more than one model the share's weighting was determined by adding all its foreign betas. Figure 6 depicts the performance of this fund relative to the Morgan Stanley World Index and the JSE Index.
The Combined Fund managed to outperform the JSE Index over the period January 1990 to July 1996 and also avoided the downturn in the JSE Index in the second quarter of 1996. It this way it seemed to mimic, to some extent, the performance of the Morgan Stanley Index. Figure 7 depicts the performance of the two unit trusts and our Combined fund. Our Combined fund clearly outperforms the two unit trusts. Note that in the last month of the test period, when the price of the JSE Index and both unit trusts declines, the price of the Combined fund remains stable. This can be attributed to the strong positive performance of the Japanese fund over that period. Table 7 summarizes the performance of the Country Funds and our Combined funds over the period January 1995 to July The return on all of our constructed portfolios is higher than that of both unit trusts. Absa International has a better risk-adjusted performance than the US Fund. As stated before this is largely attributable to the low risk of the Absa International Unit Trust. Furthermore all other constructed portfolios have better risk-adjusted performance than Absa International. All our constructed portfolios outperform Standard International and the JSE Index based on both raw returns and risk-adjusted returns. Apart from the Japanese Index which performed poorly over this period, the world and specific international indices performed notably better than the JSE index, International unit trusts and our constructed portfolios, especially on a risk-adjusted basis. Note, however, that our constructed portfolios came closest to capturing the performance of the Morgan Stanley Index, the New York Stock Exchange and the London Stock Exchange.
Conclusion
We have demonstrated how local securities with significant foreign risk can be identified using the proposed multi-market model. It is our contention that this information may be of use for portfolio construction. Our empirical demonstration which contrasts the results of our particular portfolio construction methodology with some existing henchmarks gives support to our contention that portfolios can be enhanced using this knowledge. The portfolio construction technique presented in this article is intended as an aid to portfolio design. We are not advocating rigid adherence to our quantitative selection procedure but rather present it as a tool to enhance portfolio design. There are several variants of the model that could be run to accommodate any tuning or hedging against specific risks, for example rand-hedging. The general form of this model and the use of summarized quantitative information is the essence of what we have attempted to promote in this article.
Notes
I. The nine LSC's are: Argentina, Brazil, Chile, Greece, India, Korea, Mexico, Thailand and Zimbabwe. 2. Monthly data is traditionally used to estimate the coefficients of the market model. 3. Although the period of study was up until July 1996, the model was fitted for this period in order that there would be some historical 'unseen' data on which to test the effectiveness of the portfolio construction technique in the following section. 4. Absa International and Standard International were the only two unit trusts in existence over the entire test period. 5. Our construction technique, however, was not specifically aimed at creating rand-hedge portfolios but could be fine tuned to hedge against currency risks as well as mimicking international diversification.
